FPS-164 
Scientific Computer 


Floating Point Systems —= Specifications 


General Description 


The FPS-164 is designed for low-cost processing of large-scale 
scientific and engineering applications. This Scientific Computer 


provides a powerful combination of very high-speed 64-bit compu- 


tation and large memory. With the host computer maintaining 
overall control, computationally-intensive jobs are offloaded to the 
FPS-164, which executes them while the host computer is 
performing other operations. The FPS-164 is programmed using 
an optimizing FORTRAN-77 Compiler. Additional performance 
may be obtained by the use of an extensive library of FORTRAN- 
callable matrix, simulation and mathematical subroutines. 
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Benefits 


Easy to use 


High-speed 


Concurrent operations 


Fast floating-point 
operation 
Accurate computations 


Large memory space 


Dependability 


Availability 


Outstanding price- 
performance 


Support 


Features 


All software necessary for effective 
program development including 
FORTRAN-77 Compiler, Overlay 
Linker, and System Job Executive 
(SJE), for complete job processing. 


Eight independent pipelined 
functional units interconnected with 
seven dedicated data paths. 


64-bit instruction word can initiate a 
new operation in each of the func- 
tional units in every instruction cycle. 


Concurrent pipelined 64-bit add 
and multiply. 


64-bit data word provides 15 decimal 
digit accuracy. 


24-bit address space for 16-million 
word addressing. 


Error-correcting memory, arithmetic 
exception interrupts, internal diag- 
nostic buses, and an integral diag- 
nostic microprocessor with mini 
Winchester disk. 


Built-in error-logging, backed up by 
experts at Remote Diagnostic 
Centers. 


Mainframe performance with a 
price in the “supermini” range. 


Backed by a worldwide company 
—dedicated to providing cost- 
effective scientific computers. 


Hardware Specifications 


Data Formats 


¢ Single-word floating-point format: 53-bit 2's complement man- 
tissa and 11-bit binary exponent. Dynamic range: 2.8 x 10°°9 to 
9.0 x 10°°7, Accuracy: one part in 25", or 15.3 decimal digits. 
Rounding: unbiased rounding to 53 bits. 

¢ Integer formats: 32-bit and 53-bit 2’s complement integers. 

© Logical format: 64-bits. 


Processor has instructions which assist software implementation 
of the following: 


* Double-word floating-point format: two 11-bit exponents and two 
53-bit mantissas. Dynamic range: approximately 2.8 x 10° to 
9.0 x 10°”, Accuracy: approximately 30 decimal digits. 

¢ Halfword floating-point format: 8-bit binary exponent and 24-bit 
2's complement mantissa. Dynamic range: 1.5 x 10°° to 3.4 x 
10%8, Accuracy: one part in 2°, or 6.6 decimal digits. 

¢ Character format: eight ASCII characters per word. 


Computational Units 


These are capable of up to 12-million data computations, and 
6-million address computations per second. 


e Adder Unit: 2-stage pipeline; one result per cycle, two cycles 
for completion. Performs 64-bit wide floating-point adds, 53-bit 
integer adds, logical operations, and shifts. 

¢ Multiplier Unit: 3-stage pipeline; one result per cycle, three 
cycles for completion. Performs 64-bit wide floating-point and 
53-bit wide integer multiplies. 

¢ Address/Integer Unit: one operation per cycle. Performs 32-bit 
wide integer adds and logical operations. 


Registers 


The registers receive and deliver data to and from the functional 
elements. 


¢ Data Registers: 64 locations x 64-bits. Two reads and two 
writes per cycle. 

e Address Registers: 64 locations x 32-bits. Two reads and one 
write per cycle. 

¢ Subroutine Stack: 256 locations x 32-bits. One read or write 
per cycle. 


Memory Units 


These concurrently deliver data, program, and constants to the 
register and computational units. 


¢ Main Data Memory: 64-bit words plus 8-bit ECC. Expandable 
to 7.25M words. 3-stage pipeline; one access per cycle. 

¢ Instruction Cache: 64-bit words plus parity. Four independent 
256-word regions are automatically filled from Main Data 
Memory. Also includes a 1K-word ROM which contains 
operating system and utility primitives. One read to the exe- 
cution unit, and one load from Main Data Memory per cycle. 

¢ Table Memory: 64-bit words plus parity. 5.5K ROM for con- 
stant tables. RAM expandable to 32K words. 2-stage pipeline; 
one access per cycle. 


Functional Unit Interconnection 


Seven dedicated buses provide non-conflicting data transfers 
between the functional units. 


¢ Two buses for Adder Unit input arguments and one for Adder 
output results. 

© Two buses for Multiplier Unit input arguments, and one for 
Multiplier output results. 

¢ One bus for register/register and register/memory transfers. 


Multi-operation Instruction Word 


The 64-bit instruction word allows simultaneous initiation of a 
new operation in each functional unit in each cycle. 


e An Adder, a Multiplier, and an Address/Integer unit 
computation. 

¢ Four Data Register accesses and three Address Register 
accesses. 

e A Main Data Memory and a Table Memory access. 

e A conditional branch. 


Real-time /Multi-user Features 


¢ Vectored priority interrupts—typical case I/O interrupt latency 
of 20 psec. 

¢ Privileged instructions—protect system resources from users. 

¢ Memory Base and Limit relocation registers—separate one 
user's memory space from another. 

© Programmable real-time clock—provides adjustable time-out 
interrupts. 

* CPU cycle counter—measures CPU execution. 


Diagnostic/Reliability Features 

e Main Data Memory single-error correction, double-error 
detection (SECDED). 

* Table Memory and Cache parity-error detection. 

* Diagnostic Microprocessor System (DMP). This has a diag- 
nostic bus connection to all major system elements. It per- 
forms three levels of fault isolation: (1) functional unit faults, 
(2) board level faults, and (3) DMP and mini Winchester disk 
faults. The diagnostics can be executed from a CRT con- 
nected to the DMP, or remotely via a modem and remote CRT. 

* Confidence Tests. These verify correct operation of the 
FPS-164 hardware/software components by executing 
FPS-164 subroutines from a normal host job. 


Additional reliability is built in through the manufacturing 
process. Chips are subjected to pre-conditioning and test before 
assembly. At the system level, comprehensive burn-in and 
testing contribute to additional reliability. 


Input /Output Features 


¢ |/O Bus: up to 6-million words/second (48 megabytes/second) 
maximum bandwidth. Supports one host interface plus up to 
six optional I/O device controllers. 

* Host Interface: connects to the host computer channel or I/O 
bus. A Host Interface Support Processor (HISP) imbedded in 
the interface allows transfer of multiple blocks of mixed format 
programs and data into Main Data Memory in a single transfer 
from the host. Format conversion hardware does “on-the-fly” 
conversion between host and FPS-164 floating-point and 
integer binary data formats. 


Configuration Options 


¢ Main Data Memory: 256K words standard to 7.25M words 
maximum. 

¢ Table Memory: 16K or 32K words of RAM. 

¢ D64 Disk Subsystem: minimum configuration per subsystem; 
one disk drive with secondary mass storage capability of 135 
Megabytes, expandable in increments of one disk drive up to 
four, for 540 Megabytes total. Up to six Disk Subsystems may 
attach to the FPS-164, providing an overall total of more than 
3,000 Megabytes of disk storage. 


Host Interfaces 

* Digital Equipment Corp. VAX-11/780® VAX-11/750® and 
VAX-11/730® series under VMS (UNIBUS* Channel). 

¢ IBM 370/303x/308x/4341 series under MVS or VM/CMS 
(Block Multiplexor Channel). 

* Sperry 1100/60, 1100/70, 1100/80 series under OS 1100 (Word 
Channel). 

¢ Apollo DOMAIN network under AEGIS (DSP-80). 


Environmental 

Electrical: 

Voltage 180 to 264VRMS 

Current (max) 75A@180V 

Frequency 48-62Hz 

Power Factor 0.7 approximately 

Meets U.L. 478 

Temperature: 

Operating 10 to 35 Degrees C 

Storage -40 to 65 Degrees C 

Humidity: 

Relative Humidity 

Range: 10-92% non-condensing 

Physical: 

Dimensions 64.5"H x 30”D x 83.5" W 
(164 x 76 x 212cm) 

Weight (max) 1800 Ibs. including power supplies 
(810Kg) 

Heat Dissipation: 

(max) 35,000 BTU/hour 


*VAX 11/780, VAX 11/750, VAX 11/730 and UNIBUS are 
registered trademarks of Digital Equipment Corporation. 


Software Specifications 


categories of software are offered with the FPS-164: 


Operating System Software 


This run-time software provides the communications and control 
path between the host computer and the FPS-164. 


The System Job Executive (SJE) supports complete job 
processing on the FPS-164. Specifically, SJE includes: 


e Job Processing and Control. 

¢ Overlay Loading. 

¢ AP FORTRAN I/O. 

e Asynchronous I/O Extensions. 

e Permanent or Scratch Files on the D64 Disk Subsystem. 

¢ Support for Binary and Text File Transfer between the host and 
the FPS-164. 

e Interactive and/or Batch Support. 


SJE host system software accepts commands either from 
interactive foreground sessions or from background batch job 
streams. These commands provide the user with the following 
functions: 


e Attaching an FPS-164 for Exclusive Use. 

¢ Copying Files between the Host and FPS-164. 
© Executing the Complete Job on the FPS-164. 
© Canceling the Job on the FPS-164. 

* Detaching an FPS-164. 

¢ Exiting from an SJE Session. 


One FPS-D64 Disk Subsystem with two disk drives is required for 
SJE. 


The FPS-164-resident software provides services such as job 
initialization and termination, memory allocation, overlay support 
and breakpoints. The resident software also supports the file 
management operations necessary to create and maintain 
named files. 


The AP Executive (APEX64) is also available for the FPS-164. 
APEX64 supports the execution of host-called subroutines in the 
FPS-164. Not all SJE features are available under APEX64. 


| To aid the user in developing and executing applications, three Program Development Software 


This software is used to create and debug FPS-164 programs. All 

PDS executes on the host computer. 

e The SJE FORTRAN Compiler (APFTN64) generates code that 
optimizes the use of the FPS-164's parallel pipelined 
architecture. APFTN64 runs on the host CPU and supports a 
superset of the FORTRAN-77 language. The superset includes 
extensions for asynchronous I/O and compatability with existing 
compilers. FORTRAN J/O is supported to the local disk, host 
files, and to the user's host terminal. 

* The SJE Overlay Linker (APLINK64) supports the creation of 
run-time overlays. This feature permits the execution of 
programs whose memory requirements exceed the available 
FPS-164 physical memory. During program execution, overlay 
transfers take place automatically from local disks according to 
a user-specified overlay structure. 

e Assembler (APAL64). Assembles FPS-164 Assembly Language 
into FPS-164 binary object modules. 

© Object Librarian (APLIBR64). Allows creation and maintenance 
of user object libraries for the FPS-164. 

¢ Interactive Debugger (APDEBUG64). Allows interactive 
examining/changing of FPS-164 memory and register locations, 
setting of breakpoints, and execution of programs inside the 
FPS-164. 

e Interactive Simulator (APSIM64). Supports the exact simulation 
of FPS-164 arithmetic operations. 


Applications Software 


APMATH64 Library 

e Basic Math Library. Real and complex vector and matrix 
operations. 

¢ Advanced Math Library. Integration, Eigenvalue/ Eigenvectors, 
and equation solver subroutines. 

e Utilities Library. Includes Fast Fourier Transform (FFT) 
subroutines. 

¢ Signal Processing Library. Histogram analysis, window 
functions, and spectral averaging. 

¢ FORTRAN Support Library. 

¢ Double Precision Library. 

e Sparse Matrix Library. 

¢ Data Formatting Library. 

¢ LINPACK BLAS Library. 

* Image Processing Library. 

¢ Geophysical Processing Library. 

e Simulation Library. 

BCSLIB—Boeing Computer Services Library 

FMSLIB—Fast Matrix Solution Library 


Additional application software for FPS-164 is available from third- 
party vendors. Contact your local FPS representative for further 
information. 


FPS-D64 Disk Storage 


General Description 


Floating Point Systems offers the FPS-D64 Disk Subsystem to 
support the large data storage applications on the FPS-164 
Scientific Computer. Interfaced to the FPS-164 through an intelli- 
gent controller, the FPS-D64 Disk Subsystem allows the transfer 


of data and programs to and from the FPS-164's main data 
memory. 


The use of a local disk for direct access to program and data files 
from the FPS-164 relieves the I/O burden on the host. 


System Design Offers Modular Configuration 


The disk drive, disk controller, and disk adapter comprise the 
three major components of the FPS-D64 Disk Subsystem. While 
the disk provides the storage media, the disk controller provides 
control functions compatible with the disk drive. The disk adapter 
interfaces to the FPS-164 CPU I/O bus, and provides overall con- 
trol of disk operations. The minimum FPS-D64 Disk Subsystem 
configuration consists of one disk drive, one disk controller, and 
one disk adapter, providing secondary mass storage capability of 
135 megabytes of data. Optionally, one, two, or three additional 
drives may be added to increase capacity to 270, 405 or 540 
megabytes respectively. 


Providing the User with Multiple Subsystems 
The FPS-D64 Disk Subsystem is designed to allow installation of 
multiple disk subsystems on a single FPS-164. The maximum 


number allowed is six, giving the user up to 24 disk drives, and 
more than 3000 megabytes of disk storage. 


Software 


Software access to the FPS-D64 Disk Subsystem is performed by 
the File Management System (FMS). FMS is a software com- 
ponent of the SJE and APEX operating systems. 


FMS performs two primary services in support of FORTRAN-77 
\/O operations to the D64 Disk. First, it allocates disk space and 
catalogs files. Through this service the user is able to maintain 
and manage file allocation and extension, file attributes, and file 
access rights over both scratch and permanent files. 


Second, FMS performs I/O operations on open files. FMS sup- 
ports the full set of standard FORTRAN-77 I/O operations plus the 
Department of Energy (DOE) extensions for asynchronous 1/O. 
Where possible, FMS performs optimized disk head movement, 
overlapped seek operations and concurrent data transfers in 
order to maximize I/O performance. Additional features of FMS 
are: 


¢ Two level file directory 

* Access keys allowing read only or read/write capabilities 
¢ Spanned files over multiple disks 

© Optional user control of file placement and attributes 

¢ Concurrent I/O and FPS-164 execution 


e Error detection and management functions 


Proven Technology - Reliable — Maintainable 


Incorporating the use of Winchester Technology and combined 
with the FPS-164 Diagnostic Micro Processor (DMP), the 
FPS-D64 offers high reliability and maintainability. Error Correction 
Code (ECC) provides automatic hardware detection and correc- 
tion of all recoverable errors and automatic retry of all other most 
commonly occurring faults. Diagnostic action facilitates error cor- 
rection. All errors are reported to the DMP and logged to an 
external I/O error device. 


Hardware Performance 
Specifications FPS-D64* 
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220/240 VAC @ 50 Hz 


Worldwide Locations 


WORLD HEADQUARTERS 


P.O, Box 23489 Portland, Oregon 97223 
Tel: 503/641-3151 

Telex: 360470 FLOATPOIN BEAV 

Telex: 4742018 FLPT UI 


CALL TOLL FREE 800/547-1445 

UNITED STATES 

DIRECT SALES OFFICES 
California, Laguna Hills 714/768-0555 
California, Los Angeles 213/642-6531 
California, Mountain View 415/965-1064 
Colorado, Denver 303/989-4890 
Connecticut, Hartford 203/651-9301 
0.C,, Washington 301/984-8990 
Florida, Orlando 305/647-2501 
Georgia, Atlanta 404/255-8192 
Mlinois, Chicago 312/882-4422 
Louisiana, New Orleans 504/392-1335 
Massachusetts, Boston 617/329-7540 
New Mexico, Albuquerque 505/897-3690 
New York, New York 201/530-7677 
Pennsylvania, Philadelphia 215/688-8310 
Texas, Dallas 214/263-0069 
Texas, Houston 713/977-7769 
Washington, Seattle 206/451-8039 


FLOATING POINT 
« SYSTEMS, 


INC. 


FPS INTERNATIONAL 
DIRECT SALES OFFICES 


CANADA, CALGARY 

FLOATING POINT SYSTEMS (CANADA) LTD. 
603-7th Avenue S.W. 

Suite 210 

Calgary, Alberta, Canada T2P 2T5 

Tel: 403/262-5677 


CANADA, MONTREAL 

FLOATING POINT SYSTEMS (CANADA) LTD. 
100 Alexis Nihon 

Suite 875 

St. Laurent, P.Q., Canada H4M 2P4 

Tel: 514/748-5344 

Telex: 05-826652 


CANADA, OTTAWA 

FLOATING POINT SYSTEMS (CANADA) LTD. 
P.O. Box 11328 - Station H 

Ottawa, Ontario, Canada K2H 7V1 

Tel: 613/820-9608 


ENGLAND 

FLOATING POINT SYSTEMS U.K. LTD, 
Dudley House 

High Street 

Bracknell, Berkshire RG12 1LL 
England 

Tel: 0344-56921 

Telex: 849218 FPS UK G 


FRANCE 

FLOATING POINT SYSTEMS FRANCE, S.A. 
3 Bis, Rue Le Corbusier 

Silic 243 

F-94568 Rungis 

France 

Tel: 687-2522 

Telex: 203812 FPS FRAN 


GERMANY 
FLOATING POINT SYSTEMS GmbH 


JAPAN 

FLOATING POINT SYSTEMS, S.A. LTO. 
Mori Bidg No. 32 

3-4-30 Shibakoen, Minato-Ku 

Tokyo 105 


Japan 
Tel: (03) 436-6321/2 
Telex: 32104 FPS JAPAN 


NETHERLANDS 
FLOATING POINT SYSTEMS, U.K. LTD. 


Tel: 01820-27739 
Telex: 20830 PHYS! NL 


INTERNATIONAL DISTRIBUTORS 


ARGENTINA 
COASIN COMPUTACION, S.A. 
Moreno 490 - Piso 3 
1091 Buenos Aires 
ina 
Tel: (33) 0402, 0405 
Telex: 17016 COCOM AR 


AUSTRALIA AND NEW ZEALAND 


Tel: (02) 929-4988 
Telex: 27987 TECWAY 
TECHWAY PTY,, LTD. 
434 St. Kilda Road 
Melbourne, Vic. 3004 
Australia 

Tel: (03) 267-5600 
Telex: 36892 TECMEL 


AUSTRIA 

OTHMAR LACKNER 

ELEKTRONISCHE BAUELEMENTE UND GERATE 
Singerstrasse 2 

A-1011 Vienna 

Austria 

Tel: (222) 531 185/531 186 
Telex: 111198 


DENMARK 
BLT AGENTURER A'S 
GL Koge Landevej 55 
DK-2500 Valbby 


Copenhagen 
Tel: 01-161100 
Telex: 16279 BLTEK DK 


FINLAND 

OY EMMETT AB 
Meteorinkatu 4 C-D 
02210 Espoo 21 

Helsinki 

Finland 

Tel: (010) 3580-882-044 
Telex: 122296 EMMETSF 


INDIA 

HINDITRON COMPUTERS PVT,, LTD. 
504 Raheja Chambers 

213, Nariman Point 

Bombay 400 021 

India 

Tel: 243931, 244238 

Telex: 114632 HCPL IN 


ISRAEL 
EASTRONICS, LTD. 
P.O. Box 39300 

11 Rozanis Street 

Tel Aviv 61392 

Israel 

Tel: 475151 

Telex: 33638 RONIX IL 
Telex: 342610 DATIX IL 


KOREA 

WORLD BUSINESS MACHINE, INC. 
5th Floor, Hanaro Bldg. 

194-4 Insa-Dong, Chongro-ku 
Seoul 110 Korea 

Tel: 744-6365 

Telex: 28614 WBM INC 


SINGAPORE, HONG KONG, 
BRUNEI, INDONESIA, 

AND MALAYSIA 

SCIENTEK ENGINEERING CO. 

8 Larong Bakar Batu, #04-01 

Kolam Ayer Industrial Park 

Singapore 1334 

Singapore 

Tel: 748-9656 

Telex: 23375 RS TEXMART 


SOUTHERN AFRICA 
ANKER DATA SYSTEMS 
P.O. Box 3138 

ADS House 

53 Juta Street, Braamfontein 
Johannesburg 2000 

South Africa 

Tel: 28-7122 

Telex: 422385 SA 


SWEDEN AND NORWAY 
Tre Konsulter AB 

Box 57 

$-185 00 Vaxholm 

‘Sweden 


Tel: 46-76430175 
Telex: 15559 THREEKS 


TAIWAN 

SCIENTEK CORPORATION 
P.O, Box 26-137 

10F-1 


Republic of China 
Tel: (02) 731-2911/2 
Telex: 27598 SCIENTEK 
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Overview 


The Single Job Executive (SJE) is a software product which 
provides complete job processing on the FPS-164 Attached 
Processor. Capabilities include job management commands, 
temporary and scratch file management supporting 
FORTRAN-77 I/O, and run-time overlays. Specifically, SJE 
includes: 


¢ Complete AP Job Processing 

© Overlay Structuring and Loading 

¢ AP FORTRAN I/O 

e Asynchronous |/O Extensions 

¢ Temporary Named or Scratch Files on AP Disk 
¢ Support for Binary and Text File Transfer 

¢ Interactive and/or Batch Support 

¢ Upward Compatibility with APEX64 


Software 


The SJE FORTRAN Compiler (APFTN64) generates code that 
optimizes the use of the FPS-164’s parallel pipelined architec- 
ture. APFTN64 runs on the host CPU and supports a superset 
of the FORTRAN-77 language. The superset includes exten- 
sions for asynchronous I/O and compatibility with existing 
compilers. FORTRAN I/O is supported to the local AP disk and 
the user's host terminal. 


The SJE Overlay Linker (APLINK64) supports the creation of 
run-time overlays. This feature permits the execution of 
programs whose memory requirements exceed the available 
FPS-164 physical memory. During program execution, overlay 
transfers take place automatically from local AP disks 
according to a user-specified overlay structure. 


Additional Program Development Software (PDS) support is 
provided by an Assembler (APAL64), an Object Module 
Librarian (APLIBR64), and a Symbolic Interactive Debugger 
(APDEBUG64). 


SJE system software accepts commands either from inter- 
active foreground sessions or from background batch job 
streams. These commands provide the user with the following 
functions: 


¢ Attaching an FPS-164 for Exclusive Use 

¢ Copying Files between the Host and the FPS-164 
¢ Executing the Complete Job in the FPS-164 

¢ Canceling the Job on the FPS-164 

¢ Detaching an FPS-164 

e Exiting from an SJE Session 
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SJE Job Flow 


Using SJE is straightforward—the steps are: 


1, Prepare source FORTRAN code using the host system 
EDITOR. 


np 


. Optionally include references to the FPS Math Library for 
additional performance improvement. 


3. Compile the source using the FPS FORTRAN-77 compiler 
(APFTN64) on the host computer. 


> 


. Link the compiled code using the host-resident link editor 
(APLINK64) to produce a load module. At this stage all 
external references to FORTRAN functions and the FPS 
Math Library are resolved. 


a 


. Run the job. During execution the user may interact with the 
job as if it were running on the host. 


6. Transfer the results of the job back to the host for output or 
analysis. 


Using this approach, the host computer performs processing 
for which it is best suited, while the AP processes computa- 
tionally intensive jobs in parallel with the host. 


_—= 


The FPS-164 resident software provides services such as job 
initialization and termination, memory allocation, overlay 
support and breakpoints. The resident software also supports 
the file management operations necessary to create and 
maintain named files for the duration of a job. 


Supporting the execution of user software are the following 
subroutine libraries: FORTRAN-77 Run-time I/O Library, the 
System Subroutine Library and the Math Library (APMATH64). 
APMATH64 contains over 250 highly optimized routines. 


Installation of SJE is performed by a Floating Point Systems 
Customer Service Representative. Comprehensive support for 
SJE is available under an FPS Software Maintenance 
Agreement. 


Hardware 

Minimum required hardware for the Single Job Executive 
System includes the host mainframe CPU, the FPS-164 
Attached Processor with 128K words of memory (164-002-00) 
and the FPS-D64 Disk Subsystem with two drives (D64-002-10). 


Specifications subject to change without notice. 
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Telex; 360470 FLOATPOIN BEAV. 
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FRANCE 

FLOATING POINT SYSTEMS FRANCE, S.A 
3 Bis, Rue Le Corbusier 

Silic 243 

F-94568 Rungis 

France 

Tel: 687-2522 

Telex: 203812 FPS FRAN 


GERMANY 

FLOATING POINT SYSTEMS GmbH 
Hans-Pinsel Strasse 9 

8013 Haar 

West Germany 

Tel; 089-463-099 

Telex: 17898069 FPS 


JAPAN 

FLOATING POINT SYSTEMS, S.A. LTD. 
Mori Bldg No. 32 

3-4-30 Shibakoen, Minato-Ku 

Tokyo 105 
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Tel: (03) 496-6321/2 
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INTERNATIONAL DISTRIBUTORS 


AUSTRALIA AND NEW ZEALAND 
TECHWAY PTY., LTD. 

P.O. Box 373 

61 Lavender Street 

Milsons Point, N'S.W. 2061 
Australia 

Tel: (02} 929-4988 

Telex: 27987 TECWAY 


TECHWAY PTY., LTD. 
434 SI, Kida Road 
Melboume, Vic. 3004 
Australia 

Tel: (03) 267-5600 
Telex: 36892 TECMEL 


AUSTRIA 

ELEKTRONISCHE BAUELEMENTE UND GERAETE 
Singerstrasse 2 

A-1011 Vienna 

Austria 

Tel: (222} 531 185/531186 

Telex: 111198 


FINLAND 

OY EMMETT AB 
Meteorinkatu 4.C-D 
02210 Espoo 21 

Helsinki 

Finland 

Tet: (010) 3580-882-044 
Telex: 122296 EMMETSF 


INDIA 

HINDITRON COMPUTERS PVT., LTD. 
504 Raheia Chambers 

213, Nariman Point 

Bombay 400021 

india 

Tel: 243932, 244238 

Telex: 114632 HCPL IN 


ISRAEL 
EASTRONICS, LTD. 
P.O. Box 39300 

11 Rozanis Street 

Tel Aviv 61392 

Israel 

Tet: 475151 

Telex: 33638 RONIX IL 
Telex: 342610 DATIXIL 


KOREA 

KOREA COMPUTER CENTER. INC. 
8-61, Galwol-Dong 

Yongsan-Ku. Seoul 

Korea 

Tel: 793-8061 

Telex: 24179 INCOMS K 


SINGAPORE 

SCIENTEK ENGINEERING CO. 
Unit 05-12, Bik 5 

Kolam Ayer Industrial Estate 8 
Larong Baka Batu 

Singapore 1334 

Singapore 

Tel: 748-9656 

Telex: 23375 RS TEXMART 


SOUTHERN AFRICA 
ANKER DATA SYSTEMS 
P.O. Box 3138 
Johannesburg 2000 
South Africa 

Tek 28-7122 

Telex: 422385 SA 


SWEDEN AND NORWAY 
Tre Konsulter AS 

Box 57 

$-18500 Vaxhoim 
Sweden 

Tel: 46-76430175 

Telex: 15559 THREEKS 


TAIWAN AND HONG KONG 
SCIENTEK CORPORATION 
P.O Box 26-137 

Taipel 106 

Taiwan 

Tel: 7048057/8 

Telex; 27598 SCIENTEK 
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